Almost one tenth of more than 370 hepatectomies, mostly for tumors, involved resection of major parts of the caudate lobe, subsegment 1. Five of them were for tumors or hemangiomas here, compressing or invading the vena cava; two were for metastases ofcolorectal cancer located very close to thejunctions of the right and middle hepatic veins with the vena cava. We would previously have deemed these tumors unresectable. In these patients the vein was banded above and below the liver, an internal shunt tube placed in preparation for shunting of blood, and the afferent liver blood flow controlled. Control of the vena cava by tightening of the bands was needed in two cases. Tumor-invaded parts of the vein wall were resected in two other cases, in whom the presence of the tube facilitated the resection but the bands did not have to be tightened. The procedure did not cause morbidity and we conclude that tumors close to the vena cava can often be resected without complex vascular exclusion techniques, even when they invade the vein.
INTRODUCTION
The caudate lobe of the liver lies to the left of the inferior vena cava (IVC) with a caudate process extending to the right, ventral to the vein. This conventional description disregards the surgically important portal anatomy, that defines what has been called segment or subsegment (S1) or segment dorsale2. The study of liver casts and intraoperative ultrasonography (US) with intraportal dye injection for regional staining of the liver 4 have improved the knowledge of the anatomy of S 1. The segment usually receives several branches from both lobar portal triads so that we can speak of a right and left S 1 The inferior phrenic vessels were occasionally divided but the right adrenal vein was ligated in only one instance, during resection of a tumor-invaded adrenal gland. To control the intrahepatic IVC, the bands were tightened around the shunt tube and the afferent liver vessels clamped. The liver was dissected from the IVC with ligation of the short hepatic veins and an ultrasonic aspirator was used to divide the parenchyma. Individual details are given in Table 2 .
RESULTS
Operations Using The Shunt Tube. Two benign and three malignant tumors in S close to the IVC, and two cases of metastases in the right anterosuperior subsegment ($8 )
close to the IVC and the middle and right hepatic veins were removed after placement of the shunt tube (Tables 1-2 Bleeding And Hemodynamic Consequences. The range of operative blood loss was 860-5,300 ml with a mean of 2,600 ml. The largest loss occurred in a patient with adhesions after previous exploration.
The shunting had mild hemodynamic consequences. In two patients in whom the bands were not tightened but vascular clamps occluded the IVC lumen around the shunt tube, blood pressure and pulse rate did not change. Shunting induced by constriction of the bands in patient no. 171 led to a decrease ofblood pressure from 100 130 mm Hg to about 100 after ten minutes, after which a slight head-down position quickly restored it to 120. In the other patient with IVC exclusion and shunting, no.
281, the systolic blood pressure fell from 135 to 90 during the first ten minutes with a simultaneous increase of pulse rate from 90 to 105 per minute. This condition was stable during 15 more minutes ofexclusion. It was retrospectively found that the caudal side hole of the shunt tube had been far advanced so that it was occluded by the IVC wall, thereby preventing shunting of blood. Theoretically, the control was incomplete because phrenic vessels, the right adrenal vein, and hepatic veins receiving blood via aberrant uncontrolled hepatic arteries may empty into the excluded segment of the IVC. This, and the time limit set by the permissible duration of warm liver ischemia during control of the afferent liver blood flow, did not pose practical problems. In patient no. 171 the dissection gave small defects in the IVC wall but these gave negligible bleeding. In this patient, however, the right adrenal vein was ligated.
Even when the IVC is not excluded, the presence of the tube may be of value. Tearings of the IVC occurred in all cases and were easy to control by pressure against the tube before tightening of the bands and suture. In two cases in whom part of the IVC wall was resected with the use of vascular clamps, the tube maintained an open lumen for the passage of blood.
We placed the shunt tube in seven of about 200 hepatectomies after it was devised in 1985. It can therefore be estimated to be desirable in about five percent of our resections. This figure may not be generally valid because our unit is a secondary referral center; thus two of the patients in this series came from the U.S. and Australia.
